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(57) ABSTRACT

The present invention relates to a liquid crystal display device
which can reduce a chip size and improves an electrostatic
discharge capability.

The liquid crystal display device includes a liquid crystal
panel for displaying a picture, and a driving circuit unit for
driving the liquid crystal panel, wherein the driving circuit
unit includes an input/output unit having a plurality of input
units for receiving signals from an outside and a plurality of
output units for forwarding signals to an outside, a logic unit
having a plurality of logical cells each having a plurality of
digital logical devices for receiving or forwarding a signal
through the input/output unit, and an electrostatic shielding
unit for protecting the digital logical devices from an external
static electricity,

wherein some of elements of the electrostatic shielding unit
are formed in spaces among the logical cells.

5 Claims, 4 Drawing Sheets
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1
LIQUID CRYSTAL DISPLAY DEVICE

CROSS REFERENCE TO RELATED
APPLICATION

This application claims the benefit of the Patent Korean
Application No. 10-2009-0135589, filed on Dec. 31, 2009,
which are hereby incorporated by reference as if fully set
forth herein.

BACKGROUND OF THE DISCLOSURE

1. Field of the Disclosure

The present invention relates to liquid crystal display
devices, and more particularly, to a liquid crystal display
device which has a driving circuit for reducing a chip size and
improving an electrostatic discharge capability.

2. Discussion of the Related Art

The electrostatic discharge capability of an electrostatic
shielding unit depends on a size of an electrostatic discharge
transistor. The greater the size of the electrostatic discharge
transistor, the higher a rate of electrostatic discharge. How-
ever, it is difficult to increase the size of the electrostatic
discharge transistor within a limited core area. Consequently,
in the related art, the poor electrostatic discharge capability of
the electrostatic discharge unit causes to fail to discharge high
voltage static electricity within a short time period.

SUMMARY OF THE DISCLOSURE

Accordingly, the present invention is directed to a liquid
crystal display device.

An object of the present invention is to provide a liquid
crystal display device in which a plurality of electrostatic
discharge transistors connected to one another are formed at
dummy areas of a logic unit for reducing a chip size, and
improving electrostatic discharge capability, of a driving cir-
cuit unit, significantly.

Additional advantages, objects, and features of the disclo-
sure will be set forth in part in the description which follows
and in part will become apparent to those having ordinary
skill in the art upon examination of the following or may be
learned from practice of the invention. The objectives and
other advantages of the invention may be realized and
attained by the structure particularly pointed out in the written
description and claims hereof as well as the appended draw-
ings.

To achieve these objects and other advantages and in accor-
dance with the purpose of the invention, as embodied and
broadly described herein, a liquid crystal display device
includes a liquid crystal panel for displaying a picture, and a
driving circuit unit for driving the liquid crystal panel,
wherein the driving circuit unit includes an input/output unit
having a plurality of input units for receiving signals from an
outside and a plurality of output units for forwarding signals
to an outside, a logic unit having a plurality of logical cells
each having a plurality of digital logical devices for receiving
or forwarding a signal through the input/output unit, and an
electrostatic shielding unit for protecting the digital logical
devices from an external static electricity, wherein some of
elements of the electrostatic shielding unit are formed in
spaces among the logical cells.

The electrostatic shielding unit includes an electrostatic
sensing unit for sensing introduction of static electricity
thereto, and an electrostatic discharge unit for discharging the
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voltage introduced through the power supply line to a ground
terminal depending on a result of sensing by the electrostatic
sensing unit.

The electrostatic discharge unit includes a plurality of elec-
trostatic discharge transistors connected in parallel to one
another, wherein at least one of the electrostatic discharge
transistors is formed in the space among the logical cells.

The electrostatic discharge transistors are connected in
parallel between the power supply line and the ground termi-
nal.

Gate electrodes of the electrostatic discharge transistors
are connected to the electrostatic sensing unit, drain elec-
trodes of the electrostatic discharge transistors are connected
to the power supply line, and source electrodes of the elec-
trostatic discharge transistors are connected to the ground
terminal.

The electrostatic sensing unit includes a resistor connected
between the power supply line and a node, a capacitor con-
nected between the node and the ground terminal, and an
inverter connected between the node and the gate electrode of
the electrostatic discharge transistor.

The driving circuit unit is data drive ICs for supplying pixel
voltage to data lines in the liquid crystal display device.

The driving circuit unit is the timing controller for control-
ling operation of the data drive ICs for supplying the pixel
voltages to data lines in the liquid crystal display device.

The logic unit and the electrostatic shielding unit are
formed at the core area surrounded by the input/output units.

The spaces among the logical cells are dummy areas for
placing dummy cells therein for adjusting a pattern density of
the logic unit, and some of the elements of the electrostatic
shielding unit are formed in the dummy areas instead of the
dummy cells.

It is to be understood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the disclosure and are incor-
porated in and constitute a part of this application, illustrate
embodiment(s) of the disclosure and together with the
description serve to explain the principle of the disclosure. In
the drawings:

FIG. 1 illustrates a diagram of liquid crystal display device
in accordance with a preferred embodiment of the present
invention.

FIG. 2 illustrates a diagram of a driving circuit unit in
detail.

FIG. 3 illustrates a diagram of an electrostatic shielding
unit in detail.

FIG. 4 illustrates a diagram of a logic unit in accordance
with a preferred embodiment of the present invention.

DESCRIPTION OF SPECIFIC EMBODIMENTS

Reference will now be made in detail to the specific
embodiments of the present invention, examples of which are
illustrated in the accompanying drawings. Wherever pos-
sible, the same reference numbers will be used throughout the
drawings to refer to the same or like parts.

FIG. 1 illustrates a diagram of liquid crystal display device
in accordance with a preferred embodiment of the present
invention.
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Referring to FIG. 1, the liquid crystal display device
includes a liquid crystal panel PN for displaying a picture, a
plurality of gate drive ICs GD-IC connected both to one side
of'the liquid crystal panel PN with a gate tape carrier package
G-TCP and to one side ends of gate lines of the liquid crystal
panel PN, a timing controller TC for generating various con-
trol signals required for driving gate drive ICs GD-IC and data
driving ICs DD-IC, a source printed circuit board S-PCB
having the timing controller mounted thereto, and a plurality
of data driver ICs DD-IC for supplying pixel voltages to the
data lines DL on the liquid crystal panel PN.

The liquid crystal panel PN includes a display portion DP
having a plurality of pixels formed thereon, and a non-display
portion formed around the display portion DP.

In this instance, each of the data driver ICs DD-IC is
mounted to the gate tape carrier package G-TCP, and the gate
tape carrier package G-TCP connects the liquid crystal panel
PN to the source printed circuit board S-PCB.

The timing controller TC generates a data control signal by
using a horizontal synchronizing signal, a vertical synchro-
nizing signal, and a clock signal received from a system, and
supplies the data control signal to the data driver ICs DD-IC
and the gate drive ICs GD-IC. The data signal includes a dot
clock, a source shift clock, a source enable signal, a polarity
inversion signal, and so on.

The timing controller TC, the gate drive ICs GD-IC and the
data driver ICs DD-IC being driving circuit units for driving
the liquid crystal panel PN, have the following configura-
tions.

FIG. 2 illustrates a diagram of a driving circuit unit in
detail.

Referring to FIG. 2, the driving circuit unit DRC includes
an input/output unit /O, a logic unit LG, and an electrostatic
shielding unit ESD. The logic unit LG and the electrostatic
shielding unit ESD are formed at a core area surrounded by
the input/output unit I/O.

The input/output unit I/O includes a plurality of input units
for receiving signals from an outside and a plurality of output
units for forwarding signals to an outside.

The logic unit LG includes a plurality of logical cells each
having a plurality of digital logical devices for receiving or
forwarding a signal through the input/output unit I/O.

The electrostatic shielding unit ESD serves to protect the
digital logical devices from an external static electricity.

In this instance, some of elements of the electrostatic
shielding unit ESD are formed in spaces among the logical
cells. The spaces among the logical cells are dummy areas for
placing dummy cells therein for adjusting a pattern density of
the logic unit LG, respectively. In the present invention, some
of the elements of the electrostatic shielding unit ESD are
formed in the dummy areas. That is, in the present invention,
instead of the dummy cells, some of the elements of the
electrostatic shielding unit ESD are formed at the dummy
area for adjusting a pattern density of the logic unit, and
reducing a size of the core area to reduce a size of the driving
circuit unit DRC, at the end.

Referring to FIG. 2, the electrostatic shielding unit ESD
includes an electrostatic sensing unit ES and an electrostatic
discharge unit ED. The electrostatic sensing unit ES senses
introduction of static electricity from an outside, and the
electrostatic discharge unit ED discharges the static electric-
ity introduced thereto through a power supply line to a ground
terminal. That is, the electrostatic sensing unit ES senses
magnitude of a voltage introduced thereto through the power
supply line and determines whether the voltage is a normal
voltage or an abnormal voltage caused by introduction of
static electricity thereto. As a result of sensing by the electro-
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static sensing unit ES, if the voltage of the power supply line
is determined normal, the electrostatic discharge unit ED
does not come into operation. Accordingly, the voltage of the
power supply line is supplied to the logic unit L.G. Opposite to
this, as the result of sensing by the electrostatic sensing unit
ES, if the voltage of the power supply line is determined
abnormal, the electrostatic discharge unit ED discharges the
voltage of the power supply line to the ground terminal so that
the voltage ofthe power supply line is not supplied to the logic
unit LG.

FIG. 3 illustrates a diagram of an electrostatic shielding
unit ESD in detail.

As described, the electrostatic shielding unit ESD includes
the electrostatic sensing unit ES and the electrostatic dis-
charge unit ED, wherein the electrostatic sensing unit ES
includes a resistor R, a capacitor C and an inverter INV, and
the electrostatic shielding unit ESD includes at least one
electrostatic discharge transistor Tr_Dis.

The resistor R is connected between the power supply line
VU and a node N, and the capacitor C is connected between
the node N and the ground terminal VL, and the inverter INV
is connected between the node N and a gate electrode of the
electrostatic discharge transistor Tr_Dis.

If the voltage of the power supply line VU is normal, since
the voltage of the node N rises slowly by time constants of the
resistor R and the capacitor C, the inverter INV connected to
the node N forwards 0, making the electrostatic discharge
transistor Tr_Dis to keep a turned off state. According to this,
the voltage of the power supply line VU is supplied to the
logic unit, normally.

Opposite to this, if the static electricity is introduced to the
power supply line VU, increasing the voltage of the power
supply line VU within a short time period significantly, the
voltage at the node N also changes, sharply. Then, the inverter
INV forwards 1 in response to the voltage at the node N, to
turn on the electrostatic discharge transistor Tr_Dis, accord-
ingly. Then, the electrostatic discharge transistor Tr_Dis
turned on thus forms a current path between the power supply
line VU and the ground terminal VL, through which the
voltage is discharged from the power supply line VU to the
ground terminal VL through the current path.

The electrostatic discharge capability of the electrostatic
shielding unit ESD depends on the electrostatic discharge
transistor Tr_Dis, substantially. The greater the size of the
electrostatic discharge transistor Tr_Dis, the faster the dis-
charge of the static electricity. However, it is difficult to
increase the size of the electrostatic discharge transistor
Tr_Dis within the limited core area. To solve this problem, the
present invention utilizes the dummy areas formed at the
logic unit LG.

FIG. 4 illustrates a diagram of a logic unit L.G in accor-
dance with a preferred embodiment of the present invention.

Referring to FIG. 4, the logic unit LG includes a plurality of
logical cells LC and the dummy areas DA. In the present
invention, a plurality of the electrostatic discharge transistors
Tr_Dis are formed at the dummy areas DA. In this instance,
the sizes of the electrostatic discharge transistors Tr_Dis may
vary with the sizes of the dummy areas DA.

The electrostatic discharge transistors Tr_Dis at respective
the dummy areas DA are connected in parallel to one another.
That is, the electrostatic discharge transistors Tr_Dis are con-
nected in parallel between the power supply line VU and the
ground terminal VL. In detail, gate electrodes of the electro-
static discharge transistors Tr_Dis are connected to an output
terminal of the inverter INV in common, drain electrodes of
the electrostatic discharge transistors Tr_Dis are connected to
the power supply line VU in common, and source electrodes
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of'the electrostatic discharge transistors Tr_Dis are connected
to the ground terminal VL in common.

A power source voltage VDD is supplied to the power
supply line VU, and a ground terminal voltage VSS is sup-
plied to the ground terminal VL. The ground terminal voltage
VSS may be O[V].

Thus, the present invention can reduce a size of the core
area by forming electrostatic discharge transistors Tr_Dis at
the dummy areas DA in the logic unit LG, and can improve
the electrostatic discharge capability of the electrostatic dis-
charge unit ED of the electrostatic discharge transistors
Tr_Dis by connecting the plurality of electrostatic discharge
transistors Tr_Dis to one another substantially, at the end.

The driving circuit unit DRC of the present invention can
be the timing controller TC, at least one of the gate drive ICs
GD-IC or at least one of the data drive ICs, wherein by
applying a structure described above to the timing controller
including relatively many digital logic devices, the size of a
chip of the driving circuit unit can be reduced and the elec-
trostatic discharge capability can be improved, substantially.

As has been described, the liquid crystal display device of
the present invention has the following advantages.

The formation of the plurality of the electrostatic discharge
transistors at the dummy areas in the logic unit permits to
reduce a size of the core area, and the connection of the
plurality of the electrostatic discharge transistors to one
another improves the electrostatic discharge capability of the
electrostatic shielding unit of the electrostatic discharge tran-
sistors, at the end.

It will be apparent to those skilled in the art that various
modifications and variations can be made in the present
invention without departing from the spirit or scope of the
inventions. Thus, it is intended that the present invention
covers the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. A liquid crystal display device, comprising:

a liquid crystal panel displaying a picture; and

a driving circuit unit driving the liquid crystal panel,

wherein the driving circuit unit comprises:

an input/output unit comprising a plurality of input units
receiving signals from an outside and a plurality of
output units forwarding signals to the outside,

a logic unit having a plurality of logical cells each com-
prising a plurality of digital logical devices receiving
or forwarding a signal through the input/output unit,
and

an electrostatic shielding unit protecting the digital logi-
cal devices from an external static electricity,
wherein the electrostatic shielding unit comprises:

an electrostatic sensing unit sensing introduction of
static electricity thereto, and

a plurality of electrostatic discharge transistors
connected in parallel to one another,
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wherein the plurality of electrostatic discharge transis-
tors excluding the electrostatic sensing unit are
respectively positioned in dummy areas as spaces
among the logical cells, the dummy areas adjusting a
pattern density of the logic unit and the sizes of the
electrostatic discharge transistors being respectively
varied with the sizes of the dummy areas,
wherein a plurality of the dummy areas being respec-
tively disposed in between adjacent logical cells
which are positioned in a row,
wherein a first row and a second row of the electrostatic
discharge transistors share a ground line between the
first and second rows, and the second row and a third
row of the electrostatic discharge transistors share a
power supply line between the second and third rows,
the electrostatic discharge transistors being connected
in parallel between the power supply line and the
ground line, and
wherein the electrostatic sensing unit comprises:
a resistor connected between the power supply line
and a node,
a capacitor connected between the node and the
ground line, and
an inverter connected between the node and the gate
electrodes of the electrostatic discharge transistors,
wherein the gate electrodes of the electrostatic dis-
charge transistors are commonly connected to an
output terminal of the inverter only through con-
nection lines and contact nodes between the gate
electrodes and the output terminal, and
wherein the gate electrodes of all of the electrostatic
discharge transistors are directly connected together.

2. The liquid crystal display device as claimed in claim 1,
wherein the driving circuit unit is data drive ICs (integrated
circuits) for supplying pixel voltage to data lines in the liquid
crystal display device.

3. The liquid crystal display device as claimed in claim 1,
wherein the driving circuit unit is a timing controller for
controlling operation of data drive ICs (integrated circuits)
for supplying pixel voltages to data lines in the liquid crystal
display device.

4. The liquid crystal display device as claimed in claim 1,
wherein the logic unit and the electrostatic shielding unit are
formed at a core area surrounded by the input/output units.

5. The liquid crystal display device as claimed in claim 1,
wherein:

gate electrodes of the electrostatic discharge transistors are

connected to the electrostatic sensing unit;

drain electrodes of the electrostatic discharge transistors

are directly physically connected to the power supply
line; and

source electrodes of the electrostatic discharge transistors

are directly physically connected to the ground terminal.

#* #* #* #* #*



